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B Y A D M I N I S T R A T I O N O F T H Y R O T R O P I N R E L E A S I N G H O R M O N E ( T R H ) I N 
D I S E A S E S O F T H E H Y P O T H A L A M U S A N D P I T U I T A R Y 
C . R . P I C K A R D T , F . E R H A R D T , R . F A H L B U S C H , J . G R Ü N E R a n d P. C . S C R I B A 
I L Med i z in i s che K l i n i k u n d Neuroch i ru rg i s che K l i n i k der Universität München, M u n i c h , 
Federa l R e p u b l i c o f G e r m a n y 
W i t h the synthesis o f the hypo tha l am i c p i tu i tary t rop ic h o r m o n e T R H ( thy ro t rop in releasing 
ho rmone ) (Bo ler et a l . , 1969; Burgus et a l . , 1970; Fo l k e r s et a l . , 1970) and the deve lopment o f 
T S H r ad i o immunoassay (Ode l l et a l . , 1965; Ut iger , 1965; E r h a r d t e t a l . , 1973) it is n o w poss i -
ble for the first t ime to st imulate the p i tu i ta ry - thyro id axis direct ly . T h e quest ion may be asked 
whether the T R H St imula t i on test can help to differentiate between h y p o t h y r o i d i s m o f p i t u i -
tary o r i g in and that due to hypo tha lamic d is turbance. 
M A T E R I A L S A N D M E T H O D S 
De t e rm ina t i on o f serum T S H levels obta ined in the T R H St imulat ion test and the assessment 
o f thy ro id funct ion were carr ied out as descr ibed prev ious ly (P i ckard t et a l . , 1972tf). T h e 84 
patients were d i v ided into 6 groups after assessment o f t hy r o i d funct ion a n d invest igat ion o f 
t u m o r expans ion by rad io log i ca l and oph tha lmo l og i ca l techniques. These were patients w i th 
anter ior p i tui tary adenomata , o r w i th suprasel lar expand ing tumors , o r w i th hypo tha l am i c 
disease (Table I). 
R E S U L T S 
Twenty- f ive patients w i th h o r m o n a l l y inact ive anter ior p i t u i t a r y t u m o r s ( G r o u p I, Tab l e I) were 
investigated preoperat ively. O f these, 12 patients we r e eu thy ro i d and had , as expected, n o r m a l 
s t imulated T S H levels; 13 had s e c o n d a r y h y p o t h y r o i d i s m ; surpr is ing ly , on l y one fai led to 
show an increase in T S H secret ion, whi le the r ema in ing 12 had T S H increments in the n o r m a l 
ränge o r above n o r m a l . 
Twenty-three patients were investigated after operat ive treatment for h o r m o n a l l y inact ive 
a n t e r i o r p i t u i t a r y a d e n o m a t a ( G r o u p II, Tab l e I). Three patients were eu thy ro id . O f these one 
a lready had a reduced T S H level after T R H St imulat ion and so might be expected to have later 
manifestat ions o f secondary hypo thy ro i d i sm . T h e 20 patients w i th s e c o n d a r y h y p o t h y r o i d i s m 
were d iv ided into 2 groups based on the behav ior o f their T S H levels. E ight o f these h y p o t h y -
r o i d patients had T S H levels wh i ch responded l ike those in G r o u p I, whi le the r ema in ing 12 
d isp layed a lack o f T S H increment after T R H St imula t ion . T h e f indings showed that these 
patients had no anter ior p i tu i tary tissue that c o u l d be s t imulated by T R H . S ix h y p o t h y r o i d 
patients, w i th one except ion, had no res idual thy ro t rop i c funct ion after treatment for tumors 
( G r o u p III, Tab l e I) w i th bo th in t ra - and suprase l lar extension. O f the 11 patients w i th 
s u p r a s e l l a r disease ( G r o u p IV , Tab l e 1) 9 were hypo thy r o i d . They a l l showed the expected 
rise o f T S H secretion mediated by T R H , and in 3 cases this was higher than n o r m a l . T h e i n -
vest igat ion o f 18 patients ( G r o u p s V a n d V I , T a b l e I) w i th hormone-secret ing anter io r p i t u i -
tary adenomata , i.e. active acromega ly (13 cases), A C T H - p r o d u c i n g tumors (4 cases) and 1 
pro lac t in p roduc ing tumor , fai led to indicate any paral le l increase in secret ion o f T S H in 
A C T H - , p ro lac t in - o r g rowth ho rmone -p r oduc ing tumors . Ne i the r was there an inverse 
re lat ionship between T S H a n d these hormones . 
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C . R. P 1 C K A R D T E T A L . 
D I S C U S S I O N 
T h e results reported lead to 3 conc lus i ons : 
1. In patients w i th anter ior p i tu i tary adenomata secondary h y p o t h y r o i d i s m is due to defi-
c iency o f T S H . However , this c o u l d be a t t r ibuted i n on l y a few cases to a comple te lack o f 
T S H - p r o d u c i n g tissue. W e f ound that h y p o t h y r o i d i s m secondary to true p i tu i tary fa i lure 
occurred on ly after operat ive treatment o f anter io r p i tu i tary tumors ( G r o u p II, Tab l e I) a n d 
after treatment o f tumors hav ing bo th in t ra - a n d suprase l lar extensions. 
2. In patients w i th suprase l lar disease the cause o f the p i tu i ta ry insuft lciency must be due to a 
lack o f the hypo tha l am i c releasing ho rmone . A s might be expected, therefore, adm in i s t r a t i on 
o f exogenous T R H produced an increase in T S H secret ion in every case. 
3. Ra the r surpr is ing ly , in patients w i th anter io r p i tu i tary adenomata the T S H l e v e l s after 
T R H St imulat ion remained n o r m a l before Operat ion ( G r o u p T, Tab l e I) and in a few cases 
after Operat ion ( G r o u p II, Tab l e I) despite their hav ing manifest s e c o n d a r y h y p o t h y r o i d i s m . 
Th i s finding, w h i c h is i n contrast to the results o f H a l l et a l . (1972), does not exc lude an 
anter ior p i tu i tary t u m o r but it does prove the presence o f T S H - p r o d u c i n g tissue ( P i cka rd t 
et a l . , 19726). It must f o l l ow that the i n d i v i d u a l cause for secondary h y p o t h y r o i d i s m is to be 
sought in the s u p r a p i t u i t a r y a r e a . F o r this c onc lus i on 2 hypothe t i ca l exp lanat ions are put 
f o rward . ( A t this po int , it is perhaps impor tan t to men t i on that a l l but 2 patients h a d a 
c h i a s m a S y n d r o m e as a consequence o f suprase l lar extens ion o f their tumor . ) O n e possible 
exp lana t i on was that by compress ion o f the p i tu i tary stalk the tumors caused a d is turbance o f 
T A B L E I 
Results of Stimulation o f T S H levels in a l l investigated p a t i e n t s with pituitary tumors and h y p o t h a l a m i c 
disease 
N o . of Serum-TSH (JLU/ITII, incre-
cases ment 30 min after T R H 
(normal ränge (log.): 2.73-
23.6 [xU/ml) 
Reduced No rma l Raised 
Group I 
Hormonal ly inactive euthyroid 12 12 
ant. pituitary adenomata 
preoperative (25 cases) hypothyroid 13 1 1 1 1 
Group TT 
Hormonal ly inactive euthyroid 3 1 2 
ant. pituitary adenomata 
postoperative (23 cases) hypothyroid 20 12 6 2 
G roup III 
Intra- and suprasellar euthyroid 1 1 
tumors after treatment (7 cases) hypothyroid 6 5 1 
G r o u p IV 
Suprasellar euthyroid 2 2 
diseases (11 cases) hypothyroid 9 6 3 
Group V 
Active acromegaly euthyroid 9 1 4 4 
(13 cases) sec. hypothyroid 2 1 1 
prim. hypothyroid 2 1 1 
Group V I 
Other hormonally active 
pituitary adenomata (5 cases) euthyroid 5 3 
N o . of investigations 84 
Bold numbers represent unexpected results. 
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TRH STIMULATION TEST 
c i r cu l a t i on in the por ta l System, so prevent ing e n d o g e n o u s T R H f r om reaching the cells i n the 
anter io r p i tu i tary . E x o g e n o u s T R H , however, c o u l d reach a n d st imulate the anter io r lobe v i a 
the arter ia l System. T h i s hypothesis proposes that there may be a mechan ica l occ lus i on o f the 
por ta l System (Fo l ey et a l . , 1972; P i c k a r d t , 1972; P i ckard t et a l . , 1972/?) w h i c h acts as a supra -
p i tu i tary cause for secondary h y p o t h y r o i d i s m . T h e other exp lana t i on is that there may be a 
func t i ona l impa i rment o f the hypo tha lamus itself w i th a lack by endogenous T R H . T h i s c o u l d 
be l o o k e d for in patients w i t h large expans ion o f their tumors . I n such cases o f anter io r p i tu i -
tary adenomata the cause o f secondary h y p o t h y r o i d i s m w o u l d lie i n the hypo tha l amus . F o r 
the i nd i v i dua l patient the true exp lana t i on w i l l be arr i ved at on l y when measurement o f T R H 
levels in serum becomes avai lable . 
S U M M A R Y 
In the field o f neurosurgery it w o u l d be useful to cons ider the f o l l ow ing conc lus ions . I n pa -
tients w i th anter ior p i tu i tary tumors a lack o f T S H increment after T R H S t imu la t i on d emon-
strates an absence o f thy ro t rop i c anter ior p i tu i ta ry func t i on . I f one finds i n patients w i th 
s e c o n d a r y h y p o t h y r o i d i s m a T S H increment after T R H St imula t i on , one must conc lude that 
there is s u p r a s e l l a r e x t e n s i o n o f the anter ior p i tu i tary tumor . 
In add i t i on to the neurorad io log i ca l a n d oph tha lmo l og i ca l cr i ter ia there now exists an 
endocr ino log i ca l me thod for the diagnosis o f t u m o r expans ion . 
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